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Title: 

STABILIZING DEVICE OF OSCILLATION FREQUENCY OF SEMICONDUCTOR 

LASER 

Abstract: 

PURPOSE:To realize high stability of frequency and set accuracy by carrying out 
frequency corwertion of a frequency of beat signal by local signal by applying phase 
continuous frequency modulation to a standard signal for frequency modulation of 
reference beam and by detecting error signal synchronously by using detection light 
branched from the reference beam. CONSTITUTIONS frequency of a beat signal BT is 
converted by a local signal by a mixer 42 of a frequency conversion part 40 and phase 
thereof is compared with that of a standard signal SS at an offset look signal generation 
part 50; and an offset lock signal Is thereby detected and fed back to a reference beam 
frequency variable oscillator 20, Phase continuous frequency modulation Is applied to 
the standard signal SS by a repetition signal RS which Is supplied by a modulation signal 
oscillator 71 and a frequency of output light of a reference laser 21 is modulated through 
the offset lock ssgnaL Meanwhile, an error ssgnal ES Is synchronously detected by the 
repetition signal RS by a synchronous wave detecting means 62 through an opficai 
synthesizing and analyzing means 31 and an optical frequency recognizing means 61 by 
repetition signal RS using a defection light DLD containing output light of the reference 
laser 21 and fed back to a stabilized photo frequency variable oscillator 10, Thereby, 
oscillation frequency can be stabilized accurately- 
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& A f = 1 OMHzl£&©fe*§ia^/i$&^ifl£$i 

tfitftaiftjar^^^^-f-ys 1 <t > A # £ ft £ * 

n h * k ft * i f fie ifl <t x *»«r*ss©tt« 

<b^, M * tf ± 5 1 2 Off(DtBir'Jtft«ftltif^ 

[f a - 7 -f ;i/ n 7 ^ 'i - n^n^n 

tt & Tfe JQ & ft * « W tt * * 5 , 01 A fcf # & » ffl 
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^Ib^ta^li. ^^<ife#)i87feRLD©-m^ 

*LD<D-*i#«*RLD«)*ft< 

3tMLD* tHi*tU©t?, 0*1 *. fcf , &<k%\t 
jfeLDUnt2Mta I © 3fe # 4 s ft x 
0J it (2 * * V 7 3 I ai> f^^RLD^A^L 
T2Mta2©IM^ii> x. * # 7:? 
3 Ibis fciiryS \&<D-<Dft*k?ttjti]-fy 
3 2a©-o3«jfeit^altt«**ift^fi. 

tr->lt^*Hi^ft3 2 i* , * & » tk * ft 3 1 

©tt*t «S6f*MLD*A*L» 3fc « & & * 
© # Jl ft ft rfl)«9il^l«ftPfiit* tr 

ft ft K ft • 4 (Mi , ^jx.(fH2fegi(f = 1 0 G 
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•J >^ft^^(7fcJiftftS^)6 1 a£ g#fS 6 1 b 

ft ft # Sij ^ & 6 I (c , ifit2;7fc&#ft^g:3 1 ©ft 
*t*ftffi*DLD*AA-UTftdl**tfifttt© 

# D S * & % ^DSMI^RS illLfc^^l- 
ttHltSPDWttift^fts ^ tf o M > T > / 

A 3j t J; 0 , M n m # E S * ft t £ P 1 d m 9H 
6 3 & **6*rtS*iTH*o 

tYf 5 Uf ifio 9 M >7 2 i til 

A « « ft ft f«- 1 kHzgf Oi^Ulf R S ^ 

Sic, ±§E$f£MJ;*, ¥**u-tf(»5S:S 

* 8% «B t 6 a tt , tn-; Fo^jgfB* 
5 0(cJ:«-ftJH«ftftft»rSftfiS2 0 © « » » 
8 Ol/ - )li * ^ f 5igLjf^RS©^afe^fm 
J; 5 A £ < > flitf 1 0 k H J: U ft % £ ft , 4 
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qf^^&^l 0©$rjftl$$tt, E ft # fm * 9 'h * 
< , M *. I 0 0 HzSltiaTKftS* 

& © t t & a 

if, $3££lfc*^ft&^Jl£fi§JSill 0 £ £ 

* ,n * m ft tt °r c as c s 2 o®ftft*ft9!-r«. 

if 2 1 tt , *ft#ft©SttJK<(S«lcttafc£A£R 
1 5 4oJ;tf2 5£fl!i>Tttft*£A**C£fc.fc 

D , J*-ff*-KT?*fit*p - - -e , * ft * ft 
<D\s-ycD : &m%\mm & \ 2 *> * 

V 2 2 , Hiifi/l 0 0 KiK tWii & 
i> s o *ft* r ft©L'--0'©##K»JS(D 

B R )ffi ® ic tt s «.* tt » £ A g X I 4 J; 2 
4 tc «fc ?K iS ^ K '< 4 7 * £ ft fc fcl $ tt dfg A< £ A 
atiu. ±E«UWttifeaA«Ri 4 

fc J: 2 4 tt , MI«ES*lJ;tf*7*^05( 

*B*os©A#fci6L:r, *ft^fto^«ittatt 

* * ft 4 ti: S • *^lc«tPf «ESA8I I 4 tt, 
/W7XU3l«f 1 6©tfj;fr1-£>W7Xifcfifi 

§BS0A^ia^t(), *©to#-r£fcf$Ptta& 
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- 36T , ft # 7* 5 3 I b©|ft(0^«*l^ 'til * D 
LDHT, KSHi^fl^«P6 0©£Sft##5ii| 
3=- J£ 6 i ic Hi ^ ^ n 5 o 

^ - fit Ifttf?a3 2 tfli, ft * 7 7 3 Ic 
©-Oft*-C*«fi**MLD**, g ft i& 3 2a 
g ft £ ft , fttt«flHcJ:0&fi5*ftfcJ3ft#fb 

© tf - HtBT^, 4T « S 3 2 bT if tl £ ft r 

^ ft & £ & S|S 4 0 © ^ 7 A/ >< 5 V * h 2 

rc ft 2j * ft z . tt £ , tr - h 1 ft * fbtt , it £ « 

<fcftLD©ft$ft&/<!:, #MftRLD£>ft/^ft 

J3 ft & * $ * 4 0 tf tt , ^ 7* > /< y y % V ? * 
t 4 2 t ^ T , Sft«fb© fcf - Mlf B T ©A 

* *< , ^Y?nft^ftgc>>-b^Y^4 ! © <fc |& 

tsa»8f©i*if Lsciot, m ft ft f i f 

- I f b - f f CD tfr ^ & ft ft ff ^ ( p |c £ & £ ft , 

*ffl«afc»it«lS4 3?*B*nt, * 7 * ^ h 

a 9 ? ft * « ^ c 0 © & ff it R S 5 2 ic U » 4 

ft s o tt , cfi n & ig *g gs 4 3 tt , ^ 7 ;i/ /< 

5 y X h ? * * 4 2 K 4a P t % * t S ^ ^ - ^ (f 



£ £ ft 4 ti" * o 

-1f£>^&ftJlft&tt, DBRfiR£^©HfPttft 

1 0 OMHzJilJiJT^it', L fa 
h {£ 4§ m *< 4 i: tt ^ ( fBEE Journal 

of Quantum Electronics, vol.QE-23. No. 6, pp. 
835-838, 1987, S. Murata et a!.. "Spectarl 
Characteristics for a 1.5 um DBR Laser with 
Frequency-Tuning Region." # 83 ) o L fc A* o T * 
ft 7 -f* 7 U - * I 3 ^ U I D tl ^ 1 $ f 

{fcftLD©ft/ift£fcv<t, *rm-M3* 

frLTJfc9ffi*ft5#JHftRLD©*Efta:i'r 
tt , * ft * ft > »a»fESfeJ:If*n7 ho, 
?ff-t0SlcJ:9Mfll3ft*. 

i$^f^LDfcd;[f#iiRLD(i, ft * 7* 
5 3 I a *i J: 3 lbtc«fcoT*rft* , ft2#&Sfts 
*ft*ft©-©#ftfta<ft*77 3 I cictfj^£ 
ft T ^ ft 4 ft , S#f3feMLD t Ltlli^* ft5„ 
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t7*^ ho?F^«#»&*5 o -e tt > 43 el 

5 !©#tt*£Jafc#fr©*at«-*SS£, & *§ 
Jfc«!»5 2-CfiC«Jfc«*ft*o * © ffi If H tt > ;b 

^OS ^Lr#^7feiift^pJ^^3g^2 

- K v * * ft ^ o £ - ^ > 4»raJSft»ft^rP 
© jb ft a n p £ » s-^ff^s s©jgft»fri^« 

a o T ^ € 4 , ffifflttJBfta©^^!!^*^©^, 
ft « Jt ^ gg 5 2-eftiH*ft*<ftfflgtts m 99 * 

H ic S < 3|- 7 -b v N^l!^OSUot> 
#m7fcRLD©7fe^ft^^r^7^ - F'<-y ^$iJ 

Tfe L D 0 ft M ft * ^ t , *5-E««Jt»ttofc 
ft ic , JaJftstMHtt<fi£ftdftS. r tt *> 5 , 
?fe ft a * r*< , ^7*vho^^dft&o - - 
1? , C © 7 A - K v * ^ - ^ ic S jfe cj y ? 
u y V tt , ^ - 7- 7 * ;b ^ 5 3 ic ffi % m tt * to 
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tSfei'tKiiaO, 0J *- tf 1 0 OGHzi 
K J2A ± tU # * „ * tt *> 5 * $££ft:£LD©# 
A & tt v d< 1 0 OGHz^fbLTt, * 7 -fer * h 
o „ ? U:^i^§^C £ nj ffc £ 3 D 

- # * jt&Jiftft^>-*-tf*4'f'5 I ®§fet5 
S ■ # It ^ s s o> m ft ft f r Jc t± , & H If ^ ft m §s 7 

®ifc%M& A fr0<ftffiill»Jift«£ilS*<]i* ft * 
^ © ? fc] ^ Jfe IK ^ » f r o £ a o T t> S o L tc 1)< o 

JiZfc»«^Afr©A»»SIW*<)!fe*n, ^ o * £> 
* 4> « ft ft v r. tt , ^^fit3tLD©^I^^^ 

£ 4 H (i « ±*6Lfc— &©*JHftK*7*v h 
o y + V/lfttio rJliS^lfc, # ffi 3fe R L 
DO*a-ftll[iBII4tt«t4fcJ6fl)B^**. t 
tt $ > ^ tf , % 4 [gj CD (D ti , & £ £ jb # L D 

e & ft f b*< , n & a & & » 4 o ic & it & © m m *t 
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ft ^ ^ x I) © t\ 3fe A ft ft # Sfj # © 6 1 f± , ais 3 

h t, @ ft ft & « aomftin^Lsoziiijk 
ft f * £ fb * t+ s s ASiM*tt££{fc3te/sjftft 

5 /< -f r x is E ft ^ b sicx.*)ftmiAlk* i k$Lik 

SttS££|cJ;oT**tfJ#DLDfi!>*Jiftfti' r 
tt , 3fe A ft ft # »J # * 6 1 © # gij # # f)< m * £ tt 

*jcft«t*w 

£ © & ?? * a M > 7 > / 6 2 (i , ^1 II 

^ d s * , k m it # & & s» 7 KDKHtsakt 
f »© « 5 s l ft ^ r s -e m m & ft t £ o - n t ^ 

0 . * M ft ft # SiJ ^ & 6 i-®4*.*ftAfttt£* 
Imii^ #JH*RLDO*4>*Aftftvro2:© 
«*»3fclciCC:fc*^A*P » D ftj «I 35 6 3 ic Ui # 

4ft, ^^^fb^/iftft^r^^Ji^i o © # ft 

ft & ££ffci-£fci&©8a!&fI*fE s^nus, 



L S © j| ^ t f J: 0 t ^ 1 t* t 7 ^ h a -/ 

* S ft « £ © * 3fcBftftER*^LT^5 0 C 
© * £ * #J»3feRLD©*JBttft*r|£t±, 1ft 
ft£ilA<AaSft*-fr~j*©4>frHftftj'ro*<* * 
~ f - f r„ ic & M it £ ft T i> £ c 

ft 43 , £4ISJ(D*iJ:O f ®© 3 KlSS«-Dy^*ft* 

ft 5 ^ tt s * 7 * * h a -v * ft ^ 0 S ic J; § * m 
ft ft v r © 7 4 - K >< ar ^»|fl|l©B*«C-t9— * 
/c^^^ft, ^ -p t:' - hff-^BT^^ftftfb^ig 
SUtK tl:i9, M x. tf > 0 i Q <o E % h o> tt 

ffi iC ^ V * v h o v t 4 ft T & ^ * tfl SIJ tK 

£ A* rT ft! -e * 5 . 

- * , » ^ It # fi ^ * 6 0 © ft ft U , Sk T Z> J; 
9 » IB * ft * . 

SM H fc ^ * , * * 70 ^ 3 1 bcD * ^ # * * 

6 I a ic A It 4 ft , *©tH^^^S3fe«S6 1 b K & 

CI x ^ftgS32';>^^^^6 1 a t± , 7 r ^>; 
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ttr ft flf * ^ iId*li:^U:0-?^S. - - tf n 
!(l4ia®«C*tfcttll"e*Jiftft©*7'few K a -y 

^{bDBRU--^l l©^^ilftfti>{i. Mftft 
S^fi^on^ ^^ff^LS^^ftftf, 45 J: * 
^{f^-S S©*4l»Hftftfro*fflt^T, 

1; s = v 01- f - fro (3) 

t? ^ i ft « , i^^7fc^ftft<i«>sic^^{b^ft 

t K t> % , $ 5 0(a)l:*t J: 9 
ft D B R V - f I ICD^JgAftftf**. J> on - f 
-fN(=M)J:!) t + H * D S a-C 

^ t til ft ^ ^ Tfe j§ ft ft # »J # » 5 i t*a$tis 

Clft|c®^<^ll(i^t4, H H * E S a-C * t J: 

0 tt x I ^. 7 -{ t x ( - )© 8 t i S • ^ o T , 

1 » ©*Kjaftftv*< *tot*-t^r- 

*fc, ^ 5 ^l©(b)i:^t J: 9 ic, ^^i^ftft 
i> A< , R3EftJaJft**Syon-f-fro(»i/s)J:*> 

t> ± z ^ m & , \s\ m d s hr° 7F * m $ m *=r w % 
»tttt#aii^ft5iT?iftai*ft, c ft ic s < m 
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% m ti > H H * E S b-e * t- * 5 tt , « * 7* 
*x(+)0fi*#fctt«« ft T , ft ft 3 rfo & A He 

* L r , Jd 5 H © Cc) (c * t J: ^ , ^ M & 
ft u fi<tkfejtm&&m u on - f- froO v s)K* 

L < ft ft tf , (pIEI^d sce*t*BHt^*«*« 
$ ft # ^ & 5 l 7? & tfi £ ft , :iii;I^< Si 

ft *t » > M^ESct^tJ:^^ r ± 0 J © ft 
fittS. 'tit r> "Z >, ^^tltDBRb 

ft & „ 

ft wr . *»»^ss^fit««iijaifcBl:R«i**i" 

: i j: J; 0 > #M#$$ft^£fEi£3s2 0£/3$ 
» * IW L * «***W*ftfc#H*RLDfr&» 
tt*ftfc*W*DLD*fli^'r, # ft $ ft # 8'J ^ 

& 6 ifr&E£(&^ES*ll«**a*«fc*, $ 

fe^^'J > / & ^ 31 6 1 a©*0t£Lfc3fe«ift# 



* S C t h< pj 
2 ) tc ^ L fc I 

© ft it © 0 

ic W , * & & 
v I* , 0*J * 

co k it ^ r ft 
D > It 1 *! 

5 £ 9 lc fc S 

Ift S tt K © r«J 

? h Jl/ i ir* -3 

6 1 ic ffl 

ft © «g H U , 

» ft n t m % 
mmm® 4 0 
ft © «s s , 

u & a 

* Jfr 31 * & c 



ffe h KZ %> 0 C ft ic £ 9 > 3* 3 El C a - 

ft«ffi^©3c3Efl:*RJ<lli:^Sfc*!> 
S'j ^ftlSfi 1 a CD & R5! PR A 
1 0GHzl:^^t^(n^ o d © 
& fg m 6 laW, Ai/j&<3GHz©t> 
1 / 3 ic /Jn S {b * ft * ± , Z ft fc J: 

± h< pJ tl £ tt S o 

ia t fc m a > & t ■ # ^ © » * ^ 
s ft £ 0 L ^< -a r , i: ^ 1 h m » 

1 0 GHiHJ:i:ffi**<i«Cii: 
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tt £ , ±^LfcS4fe»*W*tl^JW^W^^© 
Sl^ii-fcift(f> HittfY. C Chung (c J: *5 1989 
f£© PHOTONICS TECHNOLOGY LETTERS^ ^ 1 ^©13 
5-136Hi:*R§**it^5i ^ T- • JSC 7 © 

h*£i>5*ftfc:fc«#K*»*&fe*£ 

^ , ± j£ L fc W 1 S «£ m tc *J ^ T « , 
■b,r hD^tiKC, b'-hlI^BT©ii^ft 

/< - h ) L r 6 , ho^lSf 
5 0 ic to * £ ^ , Ji!&{f^LS©JH$ftf£s 

1^ ft «£ ii a r 4 i?^0Bl=J;!)*J*^fcttt8 
Ji^g§5 2^©A*«*»*.W«-tf2 6 0MHz 
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tt *J , P * 1 « * « I- te r , 3fe * r 7 3 1 c 

'<*J:tf*7r-f' < *^9*ffl^Tfc, * © # 12 
i©^I^fix.{nra]i(^g!fl:^^> ^ ^ 

St**? tPitt*E«t«:i/2^-et, 

* Ifl * A *> ti: T , jfeSSS«*StiorUi\ 

DBRU-f Cftfcfig^^ft^t© 
t? (± tl < , ^^iDPBU-f^, 3 o ± © a 
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& P „ Z © *i £ , M^AIil 1 5 £ $j ftl ft ft 
A & IS 1 4 tt , ft l'-*©tt**fiR 

{: J; o t , ft *< {ft ft ft -> tc *> * & S p (* Pi # © 

& § * * la 1 7L tc h © />< m m * n a 0 z tc , &m 
«r g & js s i o©A^7^as36ai BiR*a 

m j£ * IS ^ a w £ tc J: o , e ft ft 3- 7 4? 9 h o „ 

* > / ® & z , <y- r> n fl? ic sb fc^tKiu -e 

& £ 0 £ Ic , ft£j£ffc#©5feE&fti>*ft£5fc 

a*»« v sicfi^tf ^Bictt, & $ij $ 2£ i i 

2^iur|$^ftDBRl/-f 1 l©£ff*£ 
{U il" t t J; < > * fc d © BUc * # M D B R b ~ 

it £ it T «fc P o 

* tc > 1^ 3? 1 £ Jfe 0J ic p T (* , # A & ft # S|J 
f- ft 6 1 Uy^JfiSSG 1 a i * t1£ 
5£ 6 1 bti^Lfc^s :ni:R]£* ft5 

(i tt < . ? 7 rt 'J - * o - j$ It ^ > 7 -fc ^ b > 
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* fc , 13 £ l % M W K n r » , ® m ft & A 

4 0©^+i>-<hLT. bf - Mi ^BT©®ftftfb 

£ ^ 3£ <f ^ L s©^$ftf©M;M&ft£W-r&* 
PpI ft ft ft *t i F^toJitzy-ffr^zryx h i 

* it 4 2 * m p tc ** , c © ft ft 9 tc > f - h ft *f 

BT©JI&ftfb£, Hl^i^L S ©^i^f©i 

tt^©a»ft(nf)i©iistt»*^t5*ra^a 

H T J: l> . 3 £ , cc:r'(i> I $ © $ ft ^ 
ft«D**frttoTP«*<* J: 9 Kl^, * S P tt ££ 
pJStt*«ffl**'< JftftftT*©Ji 

* tc, |fl * 1 * tt « K I* T tt , IlltSS 

icftffiXttflfttt S'HS * tt L r p S a< , - 0 ft 

o ic , # ft g£ & $ 4 o © m % a ^ l s tc , ia *b 

tip. 

* fc , H » 1 * tt Hfc *i H T tt , A & ft £ & ^5 
4 0©i$ll^^ ^7H?.y h O v ? iM % % £ 

ffl p r o 3 A< \ H * tf kH zEl T £ P -a tc # *> i6 r 



)vu e , % <d m m h u < tt r it ^ > # it © * 



S 1^ Jo t"* T *E ± & 


L < {± & & ~t ft M ik 






t tc ^ ^ ij / h yg? 




i -5 ic , /fjr ^ ^ tJ3 


l^liSTtD L D & Mftt t tc & 


^ © jlifc "51 M fiit & J$ [ij II 


^DS t i~ & «t b Ji & 


ft # 8iJ ¥ ft f « ffl Lt 
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4 tc > n » i ^ m m 


l:*i'ttt, b* - h ft ^ ^ 


tH ? ft 3 2 * , tf - F 
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(i < s ^ IS 3 2 at 1 
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